Seminal vesicle malformations are a rare cause of obstructive azoospermia, often associated with other internal genitalia and upper urinary tract birth defects. We report 5 new cases of seminal vesicle agenesis in men presenting with hypospermia and azoospermia. Imaging showed seminal vesicle unilateral agenesis in all patients. The remaining seminal vesicle was hypoplastic in 3 cases, dilated in 1 case and with abnormally thick content in another case. Vas deferens agenesis was observed unilaterally in 2 patients and bilaterally in 2 other patients. No renal malformations were detected. Genetic study showed in all cases a 46 XY karyotype without any microdeletions. A single heterozygous cystic fibrosis transmembrane regulator gene mutation was diagnosed in 1 man, but not found in his partner. Intracytoplasmic sperm injection using sperm from a testicular biopsy was performed in 3 couples, without success.
Introduction
Male infertility due to internal genitalia anomalies is rare (2% of cases); it is related to obstructive azoospermia. 1 Seminal vesicle (SV) birth defects are part of these malformations occurring in internal genital organs derived from the Wolff mesonephric duct. SV congenital cysts are commonly reported, while there are few observations of SV agenesis. 2 SV unilateral agenesis is observed in 0.6% to 1% of cases, whereas the incidence of bilateral agenesis remains unknown. 3 These SV abnormalities are often associated with vas deferens agenesis and may also be accompanied by reno-ureteral malformations. 2, 3 Internal genitalia agenesis is frequently observed with cystic fibrosis transmembrane regulator (CFTR) gene mutations, 3 which should be searched in each man, and his partner, presenting with related-azoospermia. Male infertility due to SV agenesis or hypoplasia has benefited from advances in semen collection techniques and medically-assisted procreation.
We report 5 new cases of obstructive azoospermia related to SV agenesis and detail their clinical, biological, radiological and genetic features.
Case report
Five patients presenting with azoospermia were referred to our centre. They were all North African and had a mean age of 35.6 years. No one had any personal or family history of cystic fibrosis. Female partners had a mean age of 31.2 years and they all had normal hormonal examination, pelvic ultrasound and hysterosalpingography. Couples had primary infertility lasting on average 3.8 years.
External genitalia physical examination found 2 normally placed testicles with normal size and consistence in all cases, except in 1 patient who had an undescended and small left testicle. Epididymis palpation was normal in 2 patients, and a nodular head was found in 3 patients. Vas deferens was not palpable bilaterally in 2 cases and unilaterally in 2 other cases. Semen analyses showed hypospermia (semen volume less than 1.5 mL) and azoospermia in all cases. The follicle-stimulating hormone (FSH) level was normal in all patients. Transrectal ultrasound and pelvic magnetic resonance imaging (MRI) found SV unilateral agenesis in all patients. The remaining SV was hypoplastic in 3 cases, dilated in 1 case and with abnormally thick content in another case (Fig. 1, Fig. 2 ).
Vas deferens agenesis was observed unilaterally in 2 patients and bilaterally in 2 other patients (Fig. 3) . Moreover, no renal malformations were detected in kidney ultrasound. Genetic study, performed in all patients, showed a 46 XY karyotype without any microdeletions in all cases. However, a single heterozygous CFTR gene mutation was diagnosed in 1 man, but not found in his partner. This mutation was a K1302R mutation with 5T polymorphism. Intracytoplasmic sperm injection (ICSI) using sperm from a testicular biopsy was attempted in 3 couples, twice in 1 couple, but without success (Table 1) .
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Discussion
A male factor, almost always marked by abnormal semen analysis, is responsible for 20% of couple infertility and contributes to infertility in 30% to 40% of couples. 4 SV malformations are relatively rare and poorly known, causing male infertility in 2% of cases. 1 They may be categorized into abnormalities of number (agenesis, fusion, duplication), maturation (hypoplasia), position (ectopia) or structure (diverticulum, cyst, communication with the ureter). 3 In all our patients, normal FSH level confirms, with hypospermia, the obstructive origin of azoospermia. Transrectal ultrasound is the gold standard for SV and internal genitalia assessment in cases of obstructive azoospermia. 5 Pelvic MRI is required when ultrasound is insufficient or when it shows a major ductal dilatation. 6 SV and vas deferens normally appear hyperintense on T2 due to the seminal fluid they contain in their light. All our patients had transrectal ultrasound then a pelvic MRI. Malformations of SV and vas deferens are intertwined. In fact, in patients with congenital bilateral absence of the vas deferens, bilateral SV agenesis was found in 23% to 43% of cases and unilateral SV agenesis in 27% to 50% of cases. 7, 8 Also, patients with congenital unilateral absence of the vas deferens presented with ipsilateral SV agenesis in 71% to 90% of cases and contralateral SV agenesis in 20% of cases. 8, 9 Among our 5 patients presenting with unilateral SV agenesis, 2 had ipsilateral absence of the vas deferens, 2 had bilateral vas deferens agenesis and 1 patient had 2 normal vasa deferentia. Moreover, it is well-demonstrated that if an embryological insult occurs before 7 weeks' gestation, when the ureteral bud separates from the mesonephric duct, SV agenesis may be associated with renal agenesis. Performing a renal ultrasound is therefore mandatory in cases of SV agenesis. No renal malformation was detected in our patients.
Bilateral or unilateral agenesis of the SV or the vas deferens is often associated with a variable form of cystic fibrosis. The clinical manifestations are caused by CFTR gene mutations. Depending on mutations and polymorphisms, alterations in the CFTR gene function are more or less significant and responsible for a large clinical variability ranging from multivisceral cystic fibrosis disease to isolated involvement of vas deferens and SV. 10 Therefore, it is reasonable to make a complete molecular analysis of the CFTR gene in cases of SV or vas deferens birth defects.
Conclusion
In our series, a K1302R mutation with 5T polymorphism was diagnosed in 1 patient. Thanks to techniques such as ICSI, patients with congenital agenesis of SV and/or vas deferens are now able to father children. In our series, an ICSI was performed without success in 3 couples. However, when a CFTR gene mutation is detected, there is an increased risk of cystic fibrosis in the child. Genetic counselling should therefore be provided to such couples and the partner should be also tested for CFTR mutations to determine the risk of cystic fibrosis in the child.
